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(57) ABSTRACT

The invention relates to a separating tool of a joining device,
in particular for tubular bag machines, comprising a blade
carrier (1), which has a groove-like recess (2), in which a
blade (3) is arranged, characterized in that at least part of a
wall of the recess (2) is designed as a bending beam, which
extends over the length of the blade (3) and is integrally
connected to the blade carrier (1) and adjacent to the base
region (4) of the recess (2), and that at least two clamping
screws (7) are arranged on the blade carrier (1), which
clamping screws preload the bending beam (5) in the
direction of the blade (3) in order to clamp the blade and are
supported in threaded recesses (6) of the blade carrier (1).

19 Claims, 3 Drawing Sheets
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1
SEPARATING TOOL OF A JOINING DEVICE
FOR FLEXIBLE PACKAGINGS

BACKGROUND OF THE INVENTION

The present invention relates to a separating tool of a
joining device for flexible packagings, in particular for
tubular bag machines in which a sealing operation takes
place using ultrasound technology.

Horizontal tubular bag machines are known from the prior
art, in which the packaging materials are joined to one
another using conventional joining methods or alternative
joining methods, such as, e.g., ultrasound, wherein a sepa-
rating of the packaging is carried out in addition to the
joining process. Thus, the packaging material tube is divided
into individual tubular bags in the case of tubular bag
packagings.

The separating process takes place between the upper
roller and the lower roller when conventional rotary heat and
cold sealing is performed.

For that reason, the cutting blades are usually fixed by
means of end face or lateral clamping screws in the cutting
gap of a joining tool.

Particularly in the case of ultrasonic sealing on horizontal
tubular bag machines, ultrasonic frequencies have to be
transmitted to passively oscillating components, such as,
e.g., the cutting blades or crush cutters, when sealing the
head or foot seam as well as during the cutting process. This
coupling of the exciter frequency leads to natural frequen-
cies along the free lengths between the clampings. Under the
influence of the crushing or cutting force, said natural
frequencies can lead to component failure. The service life
of the blades is therefore not limited by wear to the blade
geometry but rather by a component failure by means of
blade breakage.

In addition cutting methods are known which use power-
actuated cutoft or guillotine blades. In these methods the
cutting force and the cutting speed are generated with the aid
of pneumatics, hydraulics, crank drive, etc.

SUMMARY OF THE INVENTION

The present invention therefore relates to a separating tool
of a joining device for flexible packagings, in particular for
tubular bag machines, comprising a blade carrier, which has
a groove-like recess, in which a blade is arranged. Provision
is made according to the invention for at least part of a wall
of the recess to be designed as a bending beam, which is
integrally connected to the blade carrier and extends over the
length of the blade and is adjacent to the base region of the
recess, and for clamping screws to be arranged on the blade
carrier, which are supported in threaded recesses of the blade
carrier and preload the bending beam in the direction of the
blade in order to clamp said blade. The present invention
therefore provides that the clamping screws do not directly
act on the blade but rather act against the bending beam,
which in turn clamps the blade. This leads to a large-surface
contacting between the blade and the bending beam. This
results in a vibration decoupling (decoupling of the blade
from the natural frequency of the ultrasonic sonotrode)
which is considerably different from the prior art. The
devices known from the prior art are known to use a
multiplicity of clamping screws. These lead to a static
redundancy and have the disadvantage that the screws can
loosen as a result of being subjected to vibration, in par-
ticular as a result of the ultrasound used in the joining
process. In contrast, it is possible according to the invention
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to achieve a reliable fixing of the blade with at least two
clamping screws. The fixation principle according to the
invention for cutting blades and crush cutters in rotary
ultrasonic sealing devices eliminates the natural frequencies
in the component which are generated by the exciter fre-
quency. Depending on the number of sealing lugs, one or a
plurality of cutting devices can be placed on a rotary
ultrasound device. The invention enables the simple, wear-
free cutting and separating of products, such as, e.g., tubular
bags from a packaging material tube, which can be used in
a rotary heat, cold or ultrasonic sealing process. The inno-
vative fixation leads to a substantial increase in the service
life of the cutting blades or crush cutters. The vibration
dampening is independent of the exciter frequency, which,
e.g., lies in the range from 20 to 40 KHz, because no natural
vibrations, which can lead to component failure, occur due
to the clamping of the component over the entire length
thereof. In order to effectively reinforce the cutting blade or
crush cutter, at least six clamping screws are required in the
prior art at an exciter frequency of 30 KHz. A big advantage
of the invention is that only two clamping screws are
required to clamp the blade respectively cutter over the
entire surface thereof, as is the case for a heat sealing
method. The clamping screws do not require any additional
screw retention because no natural frequencies occur in the
component to be clamped. According to the invention, the
cutting blade or crush cutter is thus clamped over the entire
surface thereof by means of the bending beam so that no free
lengths of the blade respectively cutter can be excited to
vibrate in natural frequencies. The fixation of the cutting
blade or crush cutter therefore occurs in a manner that is
decoupled from vibration. Due to the design provided
according to the invention, the natural frequencies are dis-
placed into higher ranges with respect to the exciter fre-
quency. The inventive solution provides a reinforcement of
the entire separating tool structure, by means of which the
natural frequencies are decoupled.

Provision is made in a preferred modification to the
invention for the preferably at least two clamping screws to
be spaced apart from one another and from the ends of the
bending beam. As a result, the clamping screws can, with
regard to the length of the blade or, respectively, the bending
beam, uniformly configure the free lengths which are adja-
cent to the respective screw.

It is particularly favorable if the blade has substantially
the same length as the blade carrier. The same applies to the
bending beam. The blade thus contacts the bending beam
and the blade carrier over the entire length thereof and is
clamped by both of them and thus reliably retained.

A particularly advantageous use option for the blade
carrier according to the invention occurs in a horizontal
tubular bag machine comprising a rotatably movable cutting
device. In so doing, a transverse sealing device comprising,
for example, four sealing lugs can be provided, which device
can be rotated about a horizontal axis and interacts with a
mating gear which can likewise rotate about a horizontal
axis.

Provision is made in a particularly favorable modification
to the invention for the bending beam to be formed adjacent
to the base region of the recess, in which the blade is
accommodated, and to extend at least over a portion of the
height of the groove-like recess. By means of such a
configuration, a bending beam is provided which is suffi-
ciently dimensioned in the height thereof and can be suffi-
ciently deformed to clamp the blade. Provision is further
made in a particularly favorable modification to the inven-
tion for the blade to abut against the walls of the recess on
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both sides in the lower region of the groove-like recesses.
The blade is therefore firmly fitted within the recess and is
additionally fixed by means of the clamping device with the
aid of the bending beam and the clamping screws.

Provision is made in a further, particularly advantageous
configuration of the invention for a gap surrounding the free
region of the bending beam to be formed in the blade carrier.
This gap can, for example, be produced by means of wire
EDM. It is therefore possible to integrally form the bending
beam with the blade carrier and at the same time ensure a
pliability or deformability of the bending beam using the
clamping screws.

In order to ensure an effective vibration decoupling, it is
particularly advantageous if the blade is clamped in the
blade carrier over the entire surface thereof. This prevents
individual regions of the blade from being able to be set into
natural vibrations.

According to the invention, the blade is clamped in the
blade carrier so as to be decoupled from vibration. Depend-
ing on the frequency of the ultrasonic joining device, the
blade can be consequently dimensioned and configured such
that it is adapted to the tubular bag packagings to be
produced, wherein an optimization of the entire sealing
device with regard to the ultrasonic frequency takes place
and the dimensioning of the blade then assumes a subordi-
nate role.

Provision is made in a particularly favorable configuration
of the invention for the joining device to be designed as an
ultrasonic joining device. Other joining principles are, how-
ever, also possible, for example an excitation in another
frequency range than in the usual ultrasonic frequency
range.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are described
below in detail with reference to the accompanying draw-
ings. In the drawings:

FIG. 1 shows a schematic lateral view of an exemplary
embodiment of the separating tool according to the inven-
tion;

FIG. 2 shows a schematic view onto the longitudinal side
of the arrangement depicted in FIG. 1;

FIG. 3 shows a detailed view of an exemplary embodi-
ment, analogous to FIG. 1;

FIG. 4 shows a schematic depiction of the functionality
and application of the separating tool according to the
invention; and

FIG. 5 shows a simplified perspective detailed view of the
arrangement shown in FIG. 4.

DETAILED DESCRIPTION

FIG. 1 shows a schematic lateral view of the separating
tool according to the invention. Said separating tool com-
prises a blade carrier 1, in which a groove-like recess 2 is
formed. A blade 3, which can be designed as a cutting blade
or as a crush cutter, is arranged in the recess. It can be seen
in the depiction of FIG. 1 that the blade 3 is accommodated
in the groove-like recess 2 such that the lateral surfaces of
said blade are entirely in direct contact with the recess 2.

One of the walls of the groove-like recess 2 is formed by
a bending beam 5, which is integrally connected to the blade
carrier 1 in the, with respect to the depiction of FIG. 1, lower
region thereof. A clamping screw 7 is supported in the blade
carrier 1 by means of a threaded recess 6 (see FIG. 3). By
screwing in the clamping screw 7, said screw comes in
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contact with the bending beam 5 and deforms the same such
that the blade 3 is subsequently clamped in the groove-like
recess 2 of the blade carrier 1.

FIG. 1 further shows a sonotrode 10 in schematic depic-
tion, which is disposed opposite the blade 3. An ultrasonic
vibration 11 is further schematically depicted, which is used
to join flexible packagings of a tubular bag machine, said
packagings not being shown in detail.

FIG. 2 shows a lateral view of the arrangement depicted
in FIG. 1. It can be seen here that two clamping screws 7 are
provided in order to clamp the blade 3 by means of the
bending beam 5. The reference sign 12 depicts the free
lengths between the clamping screws 7.

FIG. 3 shows a detailed lateral view analogous to FIG. 1.
It is can especially be seen here that the bending beam 5 is
integrally connected at the base region thereof to the blade
carrier 1. The lateral and the upper flank of the bending beam
5 are delimited by a gap, which is, for example, produced by
means of wire EDM. FIG. 3 further shows that the blade 3
abuts against the foot region 4 of the recess 2 and is thus
situated in contact over its entire surface with the blade
carrier 1. Especially a joint consideration of the FIGS. 2 and
3 highlights the fact that the bending beam 5 has substan-
tially the same length as the blade carrier 1 and the blade 3.

The functionality and application of the separating tool
according to the invention for the longitudinal and trans-
verse seam on a horizontal form-fill-seal (HFFS) machine is
depicted in FIG. 4. A packaging material web 14 is led from
a packaging material roll across a guide roller 15 and across
a forming shoe 16 to a packaging material tube 17. A fin or
overlap seam is subsequently formed with a longitudinal
sealing device 18. The products 19 are, after said products
have been fed from the product chain to the packaging
material tube 17, further transported by means of friction
between product and packaging material up to the transverse
sealing point 20 comprising a separating function. The
transverse sealing device 20 joins the two transverse sealing
seams of the tubular bag and also carries out the separating
function by means of a separating tool between sealing
operations.

In this exemplary embodiment, the sonotrode can be
directly fastened to the joint; however, any other fastening
options at the sound conductor are possible. An anvil com-
prising energy directing means is not required to form the
weld seam because the fusing of the sealing layers at the
connection point takes place primarily by means of the heat
spot. The invention can, however, also be used for conven-
tional ultrasound.

The sealing device for transverse seams is depicted in
detail in FIG. 5.

Four sealing lugs in the form of wedge-shaped sound
conductors 22 are provided on a base shaft 24 which can be
rotated about an axis 23 in the embodiment variant of the
transverse sealing device 20 shown. The embodiment vari-
ants can vary from one to eight sealing lugs and also have
an odd number of sound conductors. A fixation 25 of a
focusing assembly 26 to the shaft 24 and to the sound
conductor 22 can be a frictional or a positive-locking type of
connection. The vibrations are converted from a sound
generator/piezoceramics 27 via a focusing assembly 26
employing the sound conductor 22 into a heat line. This heat
line generates the temperature input necessary for the seal-
ing process into the joining materials. With the aid of a
mating gear 29 that can be rotated about an axis 28 (rotary
counter-holder device), the joining pressure necessary for
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the joining process is produced and the corresponding
crushing or cutting force for the separating process is
generated at the same time.

A packaging material tube comprising product 17 is fed to
the sonotrode/counter-holder device 29 which rotates syn-
chronously about an axis 28. The head seam of the leading
tubular bag 21 is first formed. The separating function
occurs thereafter, and the foot seam of the trailing tubular
bag 21 is formed when the sealing lugs are rolled further.

The invention claimed is:

1. A separating tool of a joining device, comprising a
blade carrier (1), which has a groove-like recess (2), in
which a blade (3) is arranged, wherein at least part of a wall
of the recess (2) is a bending beam, which is integrally
connected to the blade carrier (1) and extends over the length
of the blade (3) and is adjacent to the base region (4) of the
recess (2), and wherein at least two clamping screws (7) are
arranged on the blade carrier (1), which clamping screws
preload the bending beam (5) in the direction of the blade (3)
in order to clamp said blade and are supported in threaded
recesses (6) of the blade carrier (1).

2. The separating tool according to claim 1, characterized
in that the clamping screws (7) are spaced apart from one
another and from the ends of the bending beam (5).

3. The separating tool according to claim 1, characterized
in that the blade (3) has substantially a same length as the
blade carrier (1).

4. The separating tool according to claim 1, characterized
in that the blade carrier (1) is disposed on a rotatably
movable cutting device (8).

5. The separating tool according to claim 1, characterized
in that the bending beam (5) is formed adjacent to the base
region (4) of the recess (2) and extends at least over a portion
of a height of the groove-like recess (2).

6. The separating tool according to claim 1, characterized
in that the blade (3) abuts against walls of the recess (3) on
both sides in a lower region of the groove-like recess (2).

7. The separating tool according to claim 1, characterized
in that a gap (9) surrounding a free region of the bending
beam (5) is formed in the blade carrier (1).

8. The separating tool according to claim 1, characterized
in that the blade (3) is clamped over an entire surface thereof
in the blade carrier (1).
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9. The separating tool according to claim 1, characterized
in that the blade (3) is clamped in the blade carrier (1) so as
to be decoupled from vibrations.

10. The separating tool according to claim 1, character-
ized in that the joining device is an ultrasonic joining device.

11. An ultrasonic joining device for a tubular bag
machine, the joining device comprising a sonotrode and a
blade carrier (1), the blade carrier having a groove-like
recess (2) having therein a blade (3) disposed opposite the
sonotrode, wherein at least part of a wall of the recess (2) is
a bending beam, which is integrally connected to the blade
carrier (1) and extends over the length of the blade (3) and
is adjacent to the base region (4) of the recess (2), and
wherein at least two clamping screws (7) are arranged on the
blade carrier (1), which clamping screws preload the bend-
ing beam (5) in the direction of the blade (3) in order to
clamp said blade and are supported in threaded recesses (6)
of the blade carrier (1).

12. The joining device according to claim 11, character-
ized in that the clamping screws (7) are spaced apart from
one another and from ends of the bending beam (5).

13. The joining device according to claim 11, character-
ized in that the blade (3) has substantially a same length as
the blade carrier (1).

14. The joining device according to claim 11, character-
ized in that the blade carrier (1) is disposed on a rotatably
movable cutting device (8).

15. The joining device according to claim 11, character-
ized in that the bending beam (5) is formed adjacent to the
base region (4) of the recess (2) and extends at least over a
portion of a height of the groove-like recess (2).

16. The joining device according to claim 11, character-
ized in that the blade (3) abuts against walls of the recess (3)
on both sides in a lower region of the groove-like recess (2).

17. The joining device according to claim 11, character-
ized in that a gap (9) surrounding a free region of the
bending beam (5) is formed in the blade carrier (1).

18. The joining device according to claim 11, character-
ized in that the blade (3) is clamped over an entire surface
thereof in the blade carrier (1).

19. The joining device according to claim 11, character-
ized in that the blade (3) is clamped in the blade carrier (1)
so as to be decoupled from vibrations.
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